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^-7] ^i^Sfe C-flo]E| ^E^ti Also!] -g-^H 2(N+D (^7^ N £r *><^ol 

*H, 2(N+D «1E C|]o]Ei Z^-^ Aj-71 z\]o)B\ iS^ti A]J-o] 2 (N) 

#§HI #-§-*Rr -frS. C-flojE^ 7}-*M, Aj-71 2(N+D ^ ^ 

2(N) iflx] 2 ^ ^Isl-i: feel <3#*H 2< N+1 > 7fl^ vfl«- il S ti a] 

Iff iH^Rr feS} #7l tfl^- -^SH ^"71 2(N+D 

«1S cflolBj* #71 2(N+i) a]E ^| c-flojE^ zj-z}- 2fl*l*Rr *H iefl*13 

3., #7] 2(N+D aim AlE]<g rflolE^ 2<N+D «l*fl ciH^I* sfl^Rr #7l vfl 
C-flolEl ^SSJi Aljrofl -g-^H -*7l lHfl^S]S.2l t^^lStt 5fl*]*]- 
t *fl 25flA]s]S g Aj-71 l^^Hl -g-#<5>en| Aj-7) 2 (N+1) tijE tg^ r-flo]Ei# 

[tfllE] 

£ 4 
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^■7}^ aVi^fl ^]S.el t]]o}t] <y^2lS- ^ °m ^{Data 

input circuit and data input method for synchronous semiconductor memory 
device} 

*r ^Mltr 

5- la^r ^71^4 *fl5LE| ^ ^c^ZL&o]^. 

51 Idtt 5L la^l 3H^I eflxl^E^ ^Ml^ s^SL^m. 

Si 2^r 51 la^j *>5i*ll "fl5Le| Q*)^ cfl o] -S-^ HfolDj cfoj^zi 

51 3-& t^^l l^AHH a)-s. t-fl o) e-1 = 5^1^ 7flASl cfojc^ 

51 4fe 51 3£] ^o]Ei <y^^Sl- ^eH^ 5)S£o]r4. 

51 5^r 51 4£] C-flolE^ ^-*f£] ^ojnj cfol^ZL^^- u|-e}^ 

4. 

51 6^ 2^*HH n}^. c-flo]Ei SEH1*1 # 
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E 7^- E 65] tDQSS ^ ^tfl tDQSS^l cflojE^ iS^ja ^s] ^ 

dHEi^tf^^ ^/#^ S^S] t^H^* ^-E^C]-. 

£ 8£- £ 7^1 cfl o] e-I oii^s-i. u|.El-tfl^ J^SH^t}. 

E 9^r E 8^1 Ajs]^ #^3^-, l^l^S ^ 2Hfl*l3)3- 

£ 10^ S. e]]olEl SSl^l^l 7 fl^ Bfolty ^o^zi^ q-E^t}. 

<13> -g- J^ 7 ]Al tiV^j o|l£^ ^oll ^ ^O.S, iLtf ^Mlsr>7fl^ NWl 

<14> DRAM^l ^ #5L# ^Al7l7l ^tLo] A]^Bfl SSJ-ofl ^ 7 ]SM ^ 

DRAM( synchronous DRAM; SDRAM ' °] ^cf.H 7fl^5i 

<15> ^H^ ^e) %^A]7l7l flSH ^ AJ-^ cfl^ ^ 

^Hl^H ^l^M tflolEll- ^s]sV^ c-flolEl ^(Double Data Rate; °]*\ 

1 DDR ' °1 z\ W.) SDRAM4 Rambus DRAM°] 7fl^s]5icf. 

<16> DDR SDRAM 2] t-fl o] e^ 7} JL^°_5. Q^BS. ^-HH 

^(source synchronous interface)*- ^R-W. 
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dx^M cflolBlsq- ^-o] n>-i-<H^l *\}°]&\ ^J=SJ± ^IJKdata strobe signal: °] 
'DQS'e* W-.H ^l^H ^^■^■i: 

<17> -£ la^r ^efl^ ^7l^ aK£*ll nflSE) ^1^1 1-^- 4°H^°14. 5. lb 
^ £ la^l t-flolEi eflxl^E^ ^Ml^ £ 2^ £ la^ 

£l tiHEi 7l<y M-B}-vfl^ Efo]^l ^ojzLrXo)^. £ la, £ lb 

^ £ 2^ ^ 97-9191 31 v)^ zLis) ^ «]s 

6,078,546^1 ^Ml^l 7l*fl £H aiO£ S ojofl tfl*}- #Afl^- ^g^cf. 

<18> ^*)SlS- ^gfl 7l#^ i^Jf ^^IJUCLK)^ t-fl o] e-1 ^S^H. ^Ji(DQS) 

^ ^ol^ 0 i q-Efvfl^ tt^ (tDQSS) , ^ #^1JL(CLK)^ ^ <H14S 

-^-Ei C-flolE^ ^E^y. Al^(DQS)7"|- ^ fee] 'S-^-'oflAi feE] '^M'S ^ o] 

(transition)^" nfl^l^ a]#o1 5>1^- #^^1Jl(CLK)2}- t^o}^ iS S 

<19> i4E}Al ^o] ol=J77l- is}^ 71 ^^O] t-|H E^ 7> tfl o] E^ AE^. 

* ^J^l &7)£\o) o^S} ^JjL t^J!^ ^7)S\°] nfla. El ^eflols. 7 1 
"S^TT ^"71 cflolEl i^ti Aljrsl- ^w. ^>oHl EHtg v}%\£ 

^7}X\^ 01^^0.5. N til^Sl C-HojE^l- sfl^Kr C-flojEl <y^S)S ^ Z\)o)B\ 
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<20> # 7 1 7]^ lk A 3*}7] ^ ^ oj ^aHH nfs. # 

^xjsq- #7l ^^l^oll ^7l£l^ dH^«- ^^1^>^ tiV^^l 

#*l^r HH^I A] J: ofl -g-^H 2( N+1 > N^r ^<g^olcf.)tilE 

X\£\<£ c-flolE-ll- 2< N+ D al£ .§| tiloiEis. #^*Rr ^^2)3.1- ^tfl^, <#7] 
2(N+1) aim ig^ cflolBl iSifl ^151 ^1 2(N) #-g- 

S>tt -B-JL HHeI ^£^-1- 7>*H, #7l 2(N+D WIS tg« *)1 1#^1 

<2i> # 7 1 ^^-slS.^ fes^S, A) lHfl^lSlS., A] 2efl^lSlS. ^ #^5)^-1- ^ 

feB^S^ <#7] Cflo]Bl ^S^H. A]^ ^ #71 cflolEi ±Ei« 
Aljr^. 2 (N) vfl*| 2 ^ fee) 2<N+D 7fl5l ifl-^- 

SS . 
<22> #71 *H 1211^2)^^ %7] ufl^f ^Eji. t± ^Jr^ofl -g-#*H # 7 1 2^+D 

WIS 3H^« Aj- 7l 2 (N+D bJe C-flolBlS Zl-Zl- 2fl^l*H, #71 A] 2 

€fl^l2lS^ ^>7l 2<N+D HIS Ale)^ C^olE^ 2 (N+1)^^ X$o}^ 5fl^^ # 
7l X-flJf- tiHEi iE S U Ajjrofl -g-^H A] lEfl^l^|S5l #^70 efl 

^ltv4. 

<23> # 7 ] # 7l ^ l^ofl -g-^-^H 2(N+1) «jE ^ ^ol^ 

1- DflolEi tH^El-ol o_S #^?Vcf . #71 ^7l A) 

54-7 



1020010044065 ^^ Qx}: 2002/2/23 

5.* 3 tM*1*H, #7l ^ S^Sfe -§-^«H #7l 

<24> 7] #3 ^§>7l <i^HH rcj-^ Pflael # 

*H c)lolBl# <a^«Rr «<H^ ( a ) HHe] ^i=Stl 413: ^ #7l cflojBl 

2<N> (<^7H n^t 2 -Sr^r fee) <£#*} 

<*| 2^+1) 7 flo^ vfl«. c-flolE^) iJ=S.«. A]^s.^ ^S}fe #711, (b) #71 tflJf C-11 
ojEi AlJ^o)! -g-#75H 2 (N+1) «1S Alsl<g C-flolE^ 2<N+1) W ]E vg^ 

^olEiS. AA ^WRr #3] ^ (c) A] 1#^H1 #7j 2 (N+D UlEcq 

1 C-flolEil- #^*>fe #711-1- ^til^t}-. 

<25> #71 (b) #7llfe #71 2(N+1) ylE Al5l<g t^o]^^ 2 (N+l),£*j| t^)o]B\M. 2fl 

*l*Rr #7l iflJjL C-flolE| iE^ti Aljrofl -g-^l-a} ^-71 2 (N+1) H ]e t§ ^ c|)c»] 
B]# ^1*Kr #« Cl ^7} 2<N+1) Hl M o^ tg^ t-flolEi Z^*- ^-71 

C-flolE^ iE S a Aj^o} 2 (N) #^1 o-jr. t-flolE-1 ^S.^ ^-o.^ , 

#71 2fl vfl-?- 2(N) £-^<& ^^-olcf. 

<26> TgJ-tgol 7l#^ 3M1» ^*>7l ■& t^-g- ^HH 4 

€■ ^6)1*1^ ^ ^j-cHlxHl ^7lS)^ ^}o]B\Mr ^l^Rr # 

51*11 D11S.S1 #*lfe ^MJS, 1=1-^71131 ^H^ti. 3^ IH^S, *fl lSfl^l^S., 
*ll 22fl^SlS- ^ ^1^. 

<27> #71 ^SlSfe ^^Slfe *ll ilifi 4l3l°ll -g-#*H 

#7l ieflolE-1 ^E^a. a|^1- -g-^tt 2tiHE| ^e^^a] jr-g. > 

54-8 



1020010044065 #^ 2002/2/23 

#7l tHr7fl£| ilSl ^-^SjS^ #7l ^} 1$}o]b\ iElfl ^SiQ #7l 

A 2cflo]Ei il^ti #JL# ^Sl 4^7flS] iUti ^^A]^ ^ 

<28> A>7l 4^7fl^l *fl lHfl*lSjS^ #7} Cf^7fl^ ^H S tL ^>i#Jr ^^Hl * 

7l^<H, ^<ti3Sr ^H^ti^ X\?]<£ tfloiE-ll- £*H_o_3. ^ efl*lsM, #7l *fl 

22fl^l5lS.^ #7l i^S] iE S ti Jg^ Al^o]] -^7l£]o^ Aj. 7 l ^ ISfl^^^ofl 
*1#€ 3H3» ^#*}c^ ^#^. 

<29> Aj-7] #^S|S^ r^^) f^Si -g-#«M #71 ^ 22fl^^S.^ 7-]#^ 

3Me1# ^^JI, #7] -^AHl c-flolE^ B]^E>o]AS 

<so> ^^1 7}^ 4^11- ^*>7l ^ ^^1 ££ ^*HH *m 

#eJ-o} #«£6|)*l<i}- Aj-7] ^<£) ^oflxH] -g-7l£H 31 o^* *Ml^*Rr 

A tfflJEel #x]^ ^1 1^5]^, 2^5] S., ^7fl^l ^=3.* lAAji ^ 

<3i> ^7fl^l lefl^S, ^7flsl 2Eflxl^)S- * #^iJS.# ^wlta-t}. 

#7l ^1 lr-Ho]El il^ti A]Jr^ ^^J- ^ 2cflolEi iE S HA]2f sr}^ , 

#71 ^ 2^5)5.^ ^^-^l^i ^Sl^r A 1#^#JL°11 -g-#«H #71 
^1 2#^S» 
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<32> #7l Cf^r7fl^ iE S a ^i^OJl ^J^Sfe #7] iC-flojEi iS^ti A] 

JL<4 aJ-7] ^1 2cHo]E-l ^IJl!- S^t^M Cf^7fl^ iliW €^ 

<33> ^-71 ^ lBfl^SlS.^ #7l 4^7fl^ AEIU ^^OJE. ^S^, 

<34> A o V 7 ) 7 )^^ ulf^l- ^^-71 W 5E Cfs. ^XHH rt|-= 

^7] lHHEi iESil ^ 2HHEi iS^jti Aljr^- ^ 

*}^, ^-71 *fl 2^s]S^ S^^fe *fl l#^4!J:°fl -g-^H ^7] 

1#^ ^Jl!- ^1 2#^Jll- #^*Vcf. 

<36> ^-71 4^7H^ illti M^s^i- A> 7 j ^ ldlolE-| ^l^Sf 

^■7] 2cflo]E : | iE^H A] 311- i^El ^^"S-H ^H^fl^l iE£ti ^i^l^ll- 
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<37> J$r 7 ] lefl^SjS^ <#7] Cf^7fl^ iE^ti ^A]^ ZfrzJ-dfl ^-7l5l<H, 

* 22fl^lS|S^ #7] 4^ 7 fl^ AlS^ C-flolEi ^oflA^ 

^S]^, ^-7] lsfl^lsis.^ ^-AH ^AJ*H efl^Hr ^7fl^ Sfl 

<38> #7} #^5)Stt >«-7l 2#^S^1 -§-^>^ ^-7] *fl 2*11*1 3 3.^ #^ 

<39> ^7) 7l#^ 3M1# ^*>7l ^ cflolB] ^^S^r tiM iSSM A] 

^slS; c-floiE^ ^S^a a]^^ ^ «- #^Aijr.§. ^ai^jt, Aj- 7 ] cfl o j e^ 

Tll^M tfl-g-*}^ 7^1 Al^» #^*Rr C-flolEi iE £ ti 7 > ; Aj-7] 

M A]Jrofl -§-#*>o} Aj-71 tg^s]^ ^ cflojEll- *H0«H Sfl^^ ^ lHfl*l 

<40> Aj-7] CflolE^ AE^ti ^E]^ tH2*KIL, -friL^" tfl o] ^ 

iE S a Al^ 7 > ^^SJ Ol^Sl Aj-7] lflJ^ ^«i^fl ^^Aj^ofl -§-#*H 
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*>3M1*H -§-#«H ^MHl-^ZL, <&7] $]o]B\ AE £ ti Al^^ 

<41> ^-7] Ci]o]Ei ^B^^ir Aljr-g *Md«H ^1 ^1^1 Si" #^*Kr 

*H4JJL t^^Sf ^ ^-H]^-J1, ^-71 ^7] *H lEfl^5lS.ofl *1t}S) 

<42> ^1-71 ^^S^r #7l Xj\0}£\ ^^S.M. *[3L*\] -§-#*H ^7] AlE^ C-flo] 

E)^ «i^fl 3HEi» Efl^^ afl 331*13S; ^ ^-71 cflolBl 

*fl €^ #<£ofl*H 3^*11 3He1# 31*l*Rr 131*1^ 

^"71 ^#*fl <5HH1*H ^-71 ^1 131*1 ^i^l #^tflo]E^ 

» t^I^H 3l*l*Rr 231*1^21- ^7} nflo]Ei ^E^H.^ ;g^cq sj. 

*«*H*H -S-^H A oM *(| 2efl^l^E^ ^^cflolE^l- 7^ 331 

^l^E^ #7l ^^fl *HH1*H1 -g-^M ^7] A) 331*1^^1 #^3 31 

7^ ft*}^ *\] 431*1 ^ y l*Rr *11 1 #7] 31 

iMSti AlJl^l ^*fl sfTj-oflxHl -g-^H ^^51^ ¥^*fl t-flolEil- 

3WRr afl 531*1 iEl^ ^"71 tflolE^ i^S.ti.^1 3=H}*j| ^^^1 ^ofl^ofl -g- 
^-71 531*1^2] M^M^* 4Hd*H ^^Rr *|| 6 efl^l^El^ 
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B\ iSSfi Al^^l ^-wj^fl -#^°11*H -§-#*M °J ^ 5] ^ 4 

^-71 3HEi ^s^ti. ^«i^H *HHl*H -§-#*H ^ 

-§-^}<^ #7} A] 1 Hfl^l^r^ Tfl 4e)l^^E^l HHEi« 
7eflxl^E^l c-flojEil- ^1*}<*| t^}^ A 4 sfl^l^r^; %7\ *}*}*\3L 

<Hl "S^}^ ^7] A 1 Bfl^^^ 3efl^l^E^l ^o]Eil- ^Al^H 7-1 

711 5 5fl*l^ar; ^ ^-7] ^aIaij^] -g-^o^ ^-7] 2 efl^^o] 6 

efl^^E-lofl T^Sj tflolE^ ^OfrH 7^Kr afl 6E fl^^^ ^til^. 

^-T^^ ^Al^ofl 4a CI] o] E| ^^5]^^ cflolE^ ^E^ti. Aljrofl 
«H 2NalS Al^<g dME-jo] c-flojEil- z}-z}- 5fl*l<!r]"b A 1 ^i] °] 

efl^l^S^ #7l cflolEi iSSa ai^o^i -g-^H ^1-71 2NH1S A]El<a 3He|<>1 

^ ^olE^l- ZfZ}- Efl^Hfr A] 2 C-llolEl Efl^5]S.l- ^7) 2N«1 

S 7]E]<g til 0} E] # 2N y l J=L ^^C-flolEiS. ^^Rr <#7] T?l}°}&\ i§ 

^7><H17-1 ^-71 r-flolE^ ^M^ti. A]Jro} ^^Sl Tjl^^ H^Hr 7>^M 
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^ cl]o]Ei ^>^E^ ; >S-7l 7>^S A]^o]] -§-^><X *1*14U&L* 1H^K= 

^41*}<X efl*l*Kr X] 1X1*12)3.; £ Xl^f ^^RIJlX] -g-^^ ^"71 xl 1X1*13 

S-£\ *r4l*M 5fl^l§}^ X| 2X1*1 3^-* ^1^4. 

<45> igxgo] *!X\6\]6\] 4= C-flQlE^ Xl 1X}-^ XH E] iSSI A] 

eflo)EiS XI 2X1^- t-flojEi ij= JeL^X.^ #^Xl*l2] 7fl^ 

» Xl^}<X ^-71 ^X)^ 7^X1 #-§-SRr 7}^£ ^1^1- #^*Rr tflolEi 
iSSI 7}~g;Ei; ^-71 7>^J= Al^O]] -g-T^H ^HAlJr-i- IfH^Rr X| A]jL 

^5^5.; ^7] ^XlAl^ofl o.^><^ s£ 7 ) t^AljLl: ^M1*}<X sfl^i 

Sj-fe XI iefl^s]s; ^ XI lXl-f #§H1J:X1 -§-^H ^r7} XI lsfl^lslS-^ #^ 

<46> -AV7I XI 1X1^ t\)o]E] ae SI A]^^r ^ ^ Xl <X E-| iSSa Aljr 

1- tHX^ 4lJl<X3l, #7] XI 2X1^ XI i^y ^IJl^ #7l dfc:^ <qjf 

Cflole] AElti S^Xl^H -§-^>cX ^-^S]^ ^1JL<X_ ?H W>^-3]§>C4> 

<47> XMEi iSSfl 7>^E^ 2X1^ #5HlJiXl -§-W<X A o V X XlojE] 

iSiti 71-^1- ^S^l W Bl^^lsl- 1^3*} JL, ^71 X] °1 E-) ^1=51*. 

7f^Ei^ ^-71 e)^JlX1 -g-W<X 7>^-ea1sX1 -g-^H *1 

^S^if- 3<X H>^*>^. 
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<48> #71 #^3^r #7l ^1 llfl^- tHHEi i^I AlS<^l ^1 4*1 

E A]S1^ t-flolEl^ ^ «i CllolE^l- £fl*l*Hr *{| 3^^}^^ ^ #7l t-fl 

olEl iE^ti Al^ofl -g-^*>ol #7l 4«m ^ w] ^olEil- 

Efl*l*Rr *fl 4Efl^l2lSl- ^lW- 
<49> ^T^o] ^Al^ofl n}-^ djolE^ SSl 2)1^ « 0 >^^ ^i^Sl cflolEl iS^ti 

lofl^Sq- 2«ll*H ^7l£H N tilS^l AlE]^ Cll^Bl* N Wl^o} t§ 
^tflolE^S. #Wtt #31; #7l r-flolEl iE S U Al^Sl- xfl-^ #^^1^1- ^ 
*>J7, #7l $}o)K\ AEH_ti Al^Sl <?HH1- ^?MM #71 dlolEi ^ElS.y. A] 
Jl^l ^1 2^1^21 Tfl^H ^-§-*>^ 7>^M Al^l- #^Kr #711; ^"71 7> 

£j= A]Jr.g. ^Al^H ^AjAl^l- iHJsKr #711; ^AlAl^ofl ^-^H # 

71 N «m ^l^H^l" « *Rr *« 12fl^l#^l; ^ ^21 #^Jl^l -§-#srH 
^7l ^1 12fl*l#7lHA-l 2fl^^ C-ll ol El 1- ^A}*}JL Efl^Hr ^ 2 Efl ^1 #7111- ^ 

HIM. 

<50> ^-^H^ ol^ ^ i^o} ^Alofl 5lsr>ol ^sli. 

o)^}7] fl*IMfe ^^^1 ^AH1# c^A^Kr ^Jf 

£# ^ ^ £#<H1 71^ ifl-g-# ^-2:§H d ># ^4. 

<si> oish ^*}<*1 ^21 yl-^^*v ^ahis ^ig-o.s*i, 

^Ml^l ^^^4. 4 £#°fl ^l^l^l -S-^tb "g-^t!: ^-7111- 

M-El-W. 

<52> £ 3^ ^- ^"^21 l^AlolH 4=. c-flolEi SE)3ll^l 711A21 I-e* rfolol 

M-El-^cl-. £ 3* ^-S*>#, #£*fl ^lisl #^1(100)^ #^ wl 3^(110), 
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cflo}Ei iSSi *H 51(130), tflo]B| «a^^3t|(150), cflolEl <g 33 3.(170) ^ 31 
oIe-1 <a*3 H.^ol^(i90)# ^wlW. 
<53> ^si(iio)^ <q«- #2J-a1^( CLK )^ *fl loflxlofl -§-#<5 r <*| ifl^- #^ 

31(PCLK)1- «MM?1^, z\]o]b\ ^^(130)^=r iS^ti Aljr 

(DQS)# tH^^H 1^^- 3Hb] ^Sil ^ls(PDSbO)» IHM?! 1 }. 

<54> cfl6lB| <g3«Wl50)*r N«1S^ t-flo]^ iS^^- ^ ^qw. D-flo] E^ (DIN)* 

oIe] °g^s]^(170)fe ifl^- #^-(PCLK) ^ »1 1^ cflolEi ilSi Aijr 
(PDSbOHl -§-#«H Al*M<g cfl^Bl(PDIN)# N«lmsl cflojE^ ^ 

«H =E)-ol^(i90)S 31°]^ 2ELEM t^|(i90)^ 

E^ ^3^(170)^1 *fl5.El € ^MOl ^eHD (driving) 

<55> S. 4-fe- 5. 3^1 <y^S)Sl- M-H}tfl^ 3)S.£o)t}. £ 42] C-flojEl ^ 

^5|S(170)^ 4*1 M ^eHl*](prefetch)3. ^^>J1 1^ HH^ iMS-Ji 
^l^(PDSbO)^ ofl^l ^ <^H ^7]£H 4*1 J= a1e]<1 c-flolEil- 4*1 S 

^1 c-llolEl^ efl^l(latch)s>j7, #^H1 -§-^H ^lS-Sl ^^ol^. 4a]E 

cflolE^l- 7l<y^b ^^-^1 #^S]S(serial input parrel output 

circuit )°l^r. 

<56> £ 41- > £ i^o] AjAl^o!] 4^ cflolE^ ^^S)S.(170)^ ^ isfl 

*1 33.(10), ^2133(20), *ll 22fl^5]S.(30) ^ #^s)S.(40)# # 
^ ^sK- ^ s}3(50)-I- ^alW. 
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<57> £ 5fe £ 4^ ^)c]b] <y ^4)5.(170)^ 7l<y^^-^ eH^I cfolc^n^^- 

o]^> £ 4 ^ £ 51- £ ^HH 4«1^ ^e]^]*l 

c-flclBl ^]^S)S(170)^ dlolE^ 7l<^*H *|^£M^cK 
<58> fee] 5.(20)fe m^r- 31 o] E ^ ilSti ^ s)^-(20a) ^ ^t^I fee] Tfl 

o]es. ( i ^ 7 )# ^1 
< 59 > c-HojEl ^e^u. S]S.(20a)^ ^l-Ee] ?!e|^d| £A])3.JjLE| 

7]<g ^lJL(PDIN_en)7}- fee] *}o])sl Tg-f, ^ i 

^ DS(PDSb0H -§-#*H, ^ Hfl^ DSCPDSbO)* 2^^ 2^ DS(PDSbl) 

<eo> cfl ol e| s]3-(20a)fe ^-€^#f-(D-f 1 ip flop)^-S ^ 

^3fe t]-#^##(20a)2] ^^(D)^ 2#=m(QB)£r *1 

^. &7)^SL3, ^€4. ^ iE S ti s)^(20a)£] cf^tt 

<ei> fee] 7]lo]S(l)fe ltflJjJ- DS(PDSbO) ^^12 ^^-DS(PDSbl)« fee^H 
*l) 3^ DS(PDS0)1- #^*H, fee] 7flo]M(3)fe ltflJf DS(PDSb0)« 
?A -*lJ:(PDSb0b) * 2 ^DS(PDSbl)# fee]^*}o] A) 4^ DS(PDS1)1- #3 

<62> se^t, fee] 7Ho]E(5)fe ^1 i^w. DS(PDSbO) ^ ^ 2 v]]Jf DS(PDSbl)# ^ 

^l^(PDSblb)# fee]-g-sH *|] DS(PDS2)# , fee] 7]}<=>}^(7) 
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^ Xl lifl^- DS(PDSbO)# ^^a]^) X|^(PDSb0b) ^ ^ 2 tfl^-DSCPDSbDl- ^ 
4UL(PDSblb)«- feel^V'X Xl 6^ DS(PDSl)!- 
< 63 > feE|7flolM"l-(l, 3,5,7)^^ #^a}Jl<?] Xl 3^-^- DS ifl^l XI 6^ DS 

(PDSO tfl^l PDS3)^r XI Hfl^ DS(PDSbO)!- 4£^tr ^sHr°l ^ 3tfl«. DS 
vfl^l XI 6^ DS (PDSO ifl*l PDS3)<H1 -§-#«H f^Rr °,m3\S,(170) 

(re-synchronous timing margin)xr #7}^iX-. 

<64> XI lefl^l 5)S(10Kr A*] 5)Slr, ofl^tfl ^-#^#«(10a, 

10b, 10c U 10d)S ^€^f. ^-#^#«(10a, 10b, 10c % 10d)^r 7}<& 
oflol^- Als(PDIN_en)7> ^sj-^ ^-f , X] 3vflJf DS ifl*l Xl 6^ DS(PDS0 ^ 
*1 PDS3)£] ^H^Hl -§-^f^ XI 12fl*l s]S.(10)S 4W1S t-flo]Ei i 

S^(data string; PDin)# AA sfl^lW. 

<65> zle^u). iX-^^§^-#(i0a, 10b, 10c 31 10d)£: ^1°]^ ^.S. 

(PDIN_en)7l- «1 sK ofl ?i tfl ^ '5L-f )^ ^-f ^ el^^f. 

<66> XI iefl*l S|S.(10)^ ^-*Nr ^Ml^l *^>t£, iX- #^##(10a)^ X] 3vfl 
-f- DS(PDS0)^1 <>fl*H -§-#«H 4«1e c-flolEi ^S^(PDin)^ ^ ^ 

Bi(D0)* Hfl^l^M, tq-#^§^-(i0b)^r XI 4^ DS (PDSl)^ ofl^oi] -g-^ 

*H 4*1 S XlolB] iE^(p Din )£l j= cflolEi(Dl)# 4^ efl^lW. 

< 67 > c^-l-^#l-(i0c)-8: XI 5^ DS(PDS2)2] ^ ofl^ofl -g-^-*>cX X]o1e| i 

J=^(PDin)^ M) ^*fl X1o1eKD2)1- Hfl^l*>Jl, ^^$^-(iod)^r Xl 6^ DS 
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<68> afl 2Bfl^l 3?3.(30)Sr Cf^7fl^ 2fl^ ofl^tfl ^-#^#^-#(303, 

30b, ^ 30c)S. ^^cf. *fl 2Hfl*] S]S(30)^ XI 6vfl^ DS(PDS3)^ #^°fl*H 
-§-#<5><X Hfl^l SjS-^dOa, 10b ^ 10c )^ #^^1J1# Hfl^lW. 
<69> tt|-eH X| 25fl^l s]S(30)^ #^^!Jl#(DiOD vfl^l Di2D)^r HH^I 

«. ^IJUDQS)^ 2#§H1 -B-JL cfl^lBl #JE-*iKvalid data window)* 7} 

<70> ^e} ^n}-^ 3.(50)^ ^#(read) £ 7] <^ (write) ^ (column 

address strobe; °l*r 'CAS*2r tb4) -§-^>^ *5=*H «H5.el ^>*HH 

iH^Kr 2*3^41Jl(PCAS)7> S^S^fe iflJ?- #3^!Jl(PCLK)» ^!§r 

^ 2^tb 2^ #^Jl(PCLK2T)S #^ 

<7i> #s]s]S(40)fe 71 «9 ^l^(PDIN_en)7> *^s)-=l ^-f, 2£-^ # 

3^]Jl(PCLK2TH -g-#SH 4«lS ^ItflolEU- tflojEi 7 ]oj ^eM^I (190)3. # 

<72> £ 5# ^S*}^, XI l^-fCCase I )fe iflJf #^^lS(PCLK)^ ^o]^ 

StiL >0JL(DQS)^ Efol^i i+Ej-vfife fl-3(tDQSSH ^tfl(tDQSSmax)*] ^-f 

1- i+Ej-ifln}, xl 2 7^-f(Case H )^ tDQSS7}- ^^(tDQSSmin)^ M-E^^cf. 



54-19 



1020010044065 #3 2002/2/23 

<73> ^Al^ofl 4^. i&3E.afl v\)3-B] tDQSS^I ajtfl ^ulj- 2^ & 

<74> a *V, ^o]E^ iE^ti Al^(DQS)^] -g^SH 2 (N+1) (<*|7H N£r ^<g^o] 

<75> nq.^ £ 3^- ^-S^H iE S a Aljrofl %-7]S\o] 2(N+1) (e^H 

N o. ^^olcfjHlS A]E)<* CilojE^l- 2( N+1 > *H°13S t^Rr 

<76> o.^ ; fe5 } slS(20)fe ^H^H iE £ H ^]S(DQS)# 2^ N > 2 2 , 21 ^ 

^ w.^ A]jr-i- <S^>^ 2< N+1 ) 7fl^ vfl^f ^l^lr-g: ^T^^r4. 

<77> ^tR, 8*1 H AlE]^ DflolE^ ^ 1 Cfl o] E| S. #^}tt ^ 

-f(N°l 2^1 ^-f), feE) 3)5.(20)^- ^ «- ofl ol Ei ^E^ti. ^Ei(20a)# ¥ 

7fl 1^ DS(PDSbO)!- 2 ^-^*!r ^!J> ^ *11 1^1^- DS(PDSbO) 

<78> Z1E]JL 87B^1 3^ 3(3" input) feSl TflolHS.^- Af-g-sH ^ o] ^X\6\) 

oil -H-A>*>7fl #7l ^ Al5Ll-# fee] r-flolEl ^E^y. Aljro} ^ ^ 

*}7<H1*H ^l^M ^S^^ 87112] tflJf iE^W ^]Jl^|- 44 ^^Al^Cl- 
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<79> lHfl^S]S.(10)^ ^7} ^ ^E^a. Ajifo]! zj-zj- -§-#<5}a^ #7l 

tfl, iefl^ls|S.(10)^ 87fl2l 5flx]s]^## ^«l*Kn, 87fl^ i4l « 

<80> *H 2Hfl^lS]S.(30)^ ^71 2(N+1) tijE A]El<a tflolE^ 2 (N+1)H}*|| ^}o]B\ 

%m±3L^Sr sfl^lt!:^. <*}^$\ *)1 22fl^lS|S.(20)^ 77fl2l 2fl^s]Sl:* ^}^\ 
6), yjyjsq sfl^s|s.l:^r 8*1^ X|e}<g i1)o)b\o] 8*1*1] 3H^» sfli^Kr ^ 
z\}o]t\ il^a Aijrofl -g-^V^ *fl 12fl^s1S(10)^ #?^Jil-g: Hfl^ltb^. 

<8i> ^^(40)^ ul]Jf # 33-(p C LK)-i: 2<N>£-^ -S^H A o v 7l 2^+1) 

«1E c-IHeI-I- ^m^fl #^s)S(40)^ 87fl^ ^^H^ 

iS^ti Al^(DS)^ 47flS] #5}-^ ^-g-^ -B-JL -S^* 7>Z] 87fl^ 

31 0^7} ^ 71*1- Jl #^5|S(40)^ ifl^- #^(PCLK)# 

-g^sH 8 tilE c-flolE^ nil 2. El ^IH^I 71 «9 ^El-olttllrS ^1 

<82> °1 tDQSS^l 2} til W 3^ ^l£-^7> tiHEi iE £ ti ai^(DQS) 

21 4711 A ^5}H1 cflolEi Al^(DQS)^- #^"21 ^fl^-7l Bl-ol^l 
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<83> ;£ 6^ ^-^^ ;*)] 2^^1^H1 S^l^l^l 7fl_S.(data prefetch 

scheme)* ^ifl^ 1-5* tfol^n^ i^E^tf. tDQSS7 r ^iS^-Bl 

^cflofl o]3 7 ]^l variation)^ ^^1-51, tDQSS^ ^*>7il -R- 

Jl (valid data)* sfl^l (fetch)^- ^ 5*^ t 1 ^^. 

< 84 > £ 6^- *K£*fl ^S-e) ^1(200)^ #^-^3) (210), HH^ 

3.JL ^(220), dH^ <9 ^3*1(230), dH^l ilSl 7 r ^(240), *H 41 JL 
^933.(250), dHEi ^^^5.(260) £ HH^ ^ S.BWUU270)* 

<85> # ^^(2io)^ <2^ #^31(CLK)^ (rising edgeHl -8-#*H 

#^(PCLK)* ^*>jL, ^ #^1JL(CLK)S] *r#*IM (falling edge) 
ofl -§-#*H *fl 2^#^(PCLKB)# ^tr^f. *fl Hfl-¥- ^(PCLK)^ *fl 2^ 

(PCLKB^^tt ^^r^tl gf^r ll^ ^!Jl(continue short pulse 
signal) 0 !^. 

<86> r-flolE^ iE S ti 13^(220)^ ^H^i ilifl ^l^(DQS)* ^^^^V^ *0 

cfl ol Ei ^ls(PDSD)* t^*r^, cfl o] e^ iMS.fi ^l^(DQS)^ 

#<H1*H -§-#*H *fl 2^ cflo]E| iMSJi ^1J1(PDSBP)1- lH9tr4. 2^^- 
rflojEi iisa ^lJi(PDSBP)^ ^^^-y M-^r €^ -tl 5: (continue short pulse 
signal) 0 ^. 

<87> t))o)B\ oi^^s](230)^ NtilS o] oiolEi iE^(DiN)| w^^r}. £ 10 

oil £Al^ «>sf ^-ol c-flo]Ei ^^g.* ^Ei(240)^ 7)<g (write) ^ ^l^Ml 
-H-JL c11o]e| a]^ 7 > <ys]£]ir Al^^A^ 2^#^-(PCLKBH -g-^ 
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*>o^ t%°]b] iE S a 7>^Ei(240)# ^7]Sl-^>7l ^tb €^(short pulse)*?] 

7>^Ei ^^Jl(CNTRST)1- ^*|-uL, iSSfi 7}^EK240)^r 7}&El 

El^Ais (CNTRST)^ #^*H -g-^H i^Sfl (240)1- %^ 

sW?^ f}^] ^l^(CNTEN)!- t^SW. 

<88> ^)o)b] ^h^u. 7 ]. T g : EK240)^ ^l3l(write signal; PWAHl -§-^H 

Als(CNTEN)^l sH^^^ X] 2^ HH^I a] 
3l(PDSBP)^ ^1 1^ <H1^1^ Xl 2^ 7fl^!- 7bg;^*}JI, Xl 2i41^- Hi 

o]b\ iE S a ^IsCPDSBP)^ -#^1*1^ 7fl*M| -#-§-SRr Xl m-^S 41 J> 
(CNT0)« iH^t}. 

<89> ofl^tfl t-fl o] E-) ^E^ti. 71-^E^ (240)^r Xl 2^ 31 il S ti Aljr 

(PDSBP)^ 1^ ^l^ofl -§-^H «H33-S|J1, Xl 2<#& °fl*H -§-^V^ ^ 
%^3*£lfe Xl 17}£S Al^(CNTO)!- cfl o) Ei ae S u 7^Ei(240)^ 

Xl 17}-£S ^ls(CNTO)^ ^l^M^Hl -§^«H *^ S^tt Xl 27>^-S 
(CNTl)l- ^ 5^. 

oo> 7>^E] a]s(CNTEN)^ %^3}-£]^r Xl 27>£j= ^1Jl(CNT1H1 -f- 1 ^ 

^m^^Tl^, x| 17>^e a]^(CNT0)^ -§-^H Hl%^2|- 

€ <r 7}^ oloflol^- Ais(CNTEN)7> wl^sl-sl^, cflo]Ei iE S a ^> 

£Ei(240)Tr 

<91> c-flolEl r^H^y. 7 j-g-El(240)^ Xl 2^ cflolEl ^S^tL A]31(PDSBP)^| 

-tf^H^I 7fl^# Xl^(count)^i=f. XI 2^ tflo]El iSSti Al^(PDSBP)^ 
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tiHEi ^^.S.* ^15:(DQS)7> feBl 'SH-o^ fee) ^©1 (transit ion) 

<92> ol e-| iE S a ^o. E ^(240)^- Sel«Sl:Sr <g# *}°)$] $}°]&\ ^ 

(240)7} *HH1*]<3} 7fl^» S.^ 7)]^ % + , c-flojE^ iJ=S«- 7 >o. E ^(240)^ 

<93> ^A^Jr ^r^2)S.(250)^ 3HEi iM^ti 7}£e4(240)^ #^A}jr( C NTi, 

i^ 0, 1, 2, 3,...) ^, 17>^e A]^(CNT0)o1] -§-^H 

€^(auto pulse)<?l *1 a1^1^(PDSEN)1- ^^I^t}. *1 a]^i^(PDSEN)^ 

<94> c-flojE] ^^SlS.(260)^ *)1 l^fl^- t)H^ ^15l(PDSD)^l -§-^^H 

NtilH A]El^ c-11o1e|(PDIN)# N^lS ^1 tiHEiS sfl^l^l, N^S. ^ 

1 tflo]Ei7> S.^ 2fl^l^ ^ofl It^SRr *| *1 ^1^(PDSEN)^1 -§-#*H N«lS t§ ^ 
HH^I* cf^l afl^l^r ^, ^l^l^ls(PDSEN)7> *HJ^ ^Ml ^3 3^ *\) 1^ 

#^ (pclkhi -g-^H sfl^m NtiiM t-iio-|E-KDiNii)# $}°}&\ hb^i 

tH(270)S cfl^lB) <y<3 S.eHtJl(270)fe- HJ^S. Hfl^l^ N«1S^ v\]o) 

<95> £ 7^r £ 6^1 aNdfc. tDQSS 2? a^tfl tDQSS^l efl o] n] ^E^y. t^s) ^ 

cflole] <g3«H£| ^/#3 4°H^^§: M-ErW. 
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<96> *|1 l^-f(CASE I )£r tDQSS7> ^4i(tDQSSmin)°l ^-fo] $}°)*\ *] 

s](220) ^ ^^^^(230)^1 °g/#^ 23 -f (CASE 

H)^ tDQSS7> ^tfl(tDQSSmax)S! cflo]El iSSa tf|sK220) ^ UMBi 

<^tf| (230)^1 ^/#^ ^-bH^. 3]o]e-] (DIN)^- ^^3-* -tlJL 

(DQSH1 ^7)sH #§^4. ^#(A, A', B. B')£r ^-jL^b 1^ HHEi 
5.31 -*]s(invalid data strobe signal )# i-tE^t}. 

cflolej oj^2j S _ (26 o)^ A]e|^ ^^-^^#^5)5.(261), X] 12fl^lslS(265) ^ 
*H 22fl^]2)S.(267)# 

<98> a]e)<£ <g^-tg^ #^3)5.(261)^ *fl 32fl^l2]S(262) ^ *H 4£fl^S]5- 

(263)1- ^BjaH, 3efl^lS|S.(262)fe tK^flsl sfl^slSt, eflfitfl Ufl^f 
tlM^ ^E^ti. Ais(PDSD)^) -§-#S>^ 47fl^ c]-§^ ##1- (261a, 261b, 261c 
^ 261d)# ^Itr*}. 

<99> iflJf eflolEKPDIN)^ *fl ivfl^- cflo)E| il^ti Ais(PDSD)^! -§-#*H ^~ 

#^«l-(261a)-^S. ««(261a, 261b, 261c )^ zfzf*] #^ 

^ cJ-M#«(261b, 261c, 261d)^l ^7la]o.s. ^=H=r. 

<ioo> 32fl^lS]S(263)^ Nal^^l cIM^ ^S^(PDIN)^! «i HM^l- efl 

*1*>7) N(N^: 7><g^)7flSl 5fl^l#* AlB^S ^Itr^. ^ ^ ^ ^ 

Aj^o] nflolEl <y^s|S.(260)^ XI 3efl*l 3 5.(262)^ 47fl^ c]- 



54-25 



1020010044065 #^ 2002/2/23 

#U ^Hl^ji ^}o]b\ il^(PDIN)^ ir^ ^]o]B\o] D04 D2«- A 

<ioi> ^ 4Bfl^l5]S.(263)^ ^7fl^ Efl*13S#4 cf^7fl^ ^5|S.#(IN1, 

IN2, IN3)# ^-tiltVcK A^rAQ efl^^St^-, ^^tfl *fl ltflJf dHEi ill 
J± ^1Jl(PDSDH1 -g-#*Hr ^7fl^ #1-1- (263a, 263b, 263c)# =t*\^ 

A. ^ 3H^(PDIN)^r ^S|S(IN1)51 ^ 3 «a^i|JL, *M2)5(IN1) 
^ #3#£r ^-#^##(263a)5] ^-#^##(263b)^ cj- 

(263a)^ #^iEH], ^-#^##(263c)^ ^#£r ^-#^##(263b) 

<102> tiV^sl^(IN2)^ <y^#£- t)-M-M-(261c)3 #^i=Hl, «>?is)S(IN3)^ 

^3-8: ^-#^##(263b)2] #^^oil zj-z}- ^^^rf. «>^slS#(INl, IN2,. 
IN3)^r #=3215.(261)^ #^cfl6l^€-(D01, DEI, D02, DE2)^ 

<103> *q 4^*1 3 5.(263)^- N«]MS) cjjo^ ^M^(PDIN)^ ^ ^ ^H^l* efl 

^l^>7l ^<5><*| (N-l)7fl^ Hfl^lS]S# Tg-^SJ <^A]oflo} 4 H1E S 

^511^1 cflo]Bl ^^5] S.(260)S1 4efl^l5]S(263)^ HH*H ^S^(PDIN)^ 

^ $*fl elMEi Dl^f D3^r ^ efl*lW-. ^1^^ ^ 

(262)^ NtilS A}B]<g cflolB] iM^(PDIN)# N«lS ^ 1 ^o] E ^ 5fl 
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<i04> *q lHfl^lS]S.(265)^ ^7fl^ efl^l tf&tf ^-#^S##(265a, 

265b, 265c, 265d)* ^l^M, *H^1Jl(PDSEN)7> ^S^tt Hfl*l 
€ cflolBjCDOl, DEI, D02, DE2)# *fl 2 Hfl*l£l 5.(267)3. 

<105> ^-#^#f-(265a)^ ^-#^#l-(261d)2l 

(265b)^ ^^^--gr ^-#^##(263c)^ ^ ^^U, t}-«^«l- 

(265c)^ <^#£: tiV^2l5.(IN2)^ l^^Hl, ^-#^€l-(265d)^ <33#£r # 
*d2]3(IN3)^ #3<cH ^ N«1S1- 2fl*l*Rr ^ lefl *1 5)3.(265)^- 

<ioe> *f| 22fl*l2l3(267)^r lvfl-*f #^S(PCLK)^ ^ofl^ofl -g-^>c^ *\] i 

efl^l s) 3(265)^1 #^^1«(DP1, DP2, DP3, DP4)# Hfl^l^Jl 3He1 1=5}. 
ol*l (270)3 2Hfl^lS)S.(267)^ 4^r7fl2} efl^l^S-lr, ^l^cfl tf^ 

71151 cl-#^#§s.(267a, 267b, 267c, 267d)# ^tilttcf. i=Hr7flS] 
# (267a, 267b, 267c, 267d) ^#£r ^-€^##l-(265a, 265b, 265c, 

265d) 

<107> £ 9^ Sl 8^1 ^lel^ ^^-^1 #^slS(261), *\] 12fl*l5)5(265) ^ 

22fl*l 5\ 3(267)^ #3 3Mb|^ EH**) cfol^zL^# M-E^t}-. £ 9# ^3iS} 
Tg, *)1 iefl^s|S.(265)^ *H^1Jl(PDSDH1 -g-^M <^-^l 
#^2)3.(261)^1 #^ 3HEi(D01, DEI, D02, DE2)# Bfl*l*l-Jl, 22fl*lsl3 
(267)^ 4 l^H^f #^JL(PCLKH1 -§-#*H 1211*1 513(265)^1 
(DPI, DP2, DP3, DP4)# 2fl*l^. 
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<108> 3E. io^r £ 6^1 cflolB] S5l3jfl^ 7 fl^.^ eH* 0 1 cfol^n^^- u(-E]-^cf. £ 

10-i: ^-S^, tDQSS7]- SH±.<& 3-f(CASE I )Q tDQSS7> ^tflo] ^-f(CASE E) 
S] tflo]E^ i§Sti 1^(220), HM^i ^ (240) ^ s)S 

(250)2] ^/#^ AA M-^Hfe ^-^1 ^ ^-o-|olzL^olcf. 

<i09> £ 6 ^1 E 10^- tSsH 71 <a (WRITE) ^l^Ml -ft-JLtb 3Me1 il 

S.v ^Jl(DQS)7} ^^s)^ ^ #^(CLK)# 7l^AS c-flolE^ ^^s]S(260)^ 
djolE^ 7l<y ^t^t}. ZLSlJl ^H. c-flolEi iM.^ (PDIN) 

^ 4W]Mel-Ji 7V^*H ^^^4. 

<no> i£x\ y X\g\<» <y^-^l #^3)5.(261)51 ^-g- Hfl^- c-flo] 

iE Sfl A]s(PDSD)7> *j| l^Efl(^mtfl feel 'S^'H^, cl-«^#l- 
(261a)£r t-flolEl<D0>» 2fl^l^, °H^1 1^ iM5.Ji aIJl(PDSD) 

7> *fl 2^(^m^ fe^ ^°K°1*} ltt ^1*1'^ W.)*}^, 

GflolEl<D0>fe ^-l-^#l-(261b) 0 fl efl^slJl dWlB^<Dl>^r ^-#^#f-(263aHl 

<m> ZLElJL lvfl-^- tlMEl iSSl ^15l(PDSD)7l- 1^3. ^1(°1^} • j\) 

1*R> oll^l'el- ^-J^S, clloiE^|<D0>fe tl-#^l-l-(261c)^l, £l <D1>£: 
^-*^l-«-(263b) c >fl HE]:a t-flolEl<D2>fe ^-#^#l-(261aHl zj-zfr Bfl^m^. 
°H*1 ltflJf cflolEl iisa a]s(PDSD)7> 2^>Efls €°1 (ols} '*)] 2 # 
^ oflxl-El- ^tj-JSKl, cllolEl<D0>fe cl-#^#»(261d)^l, c(M3<Dl>£: tq- 
«^#l-(263c)°fl, t-fl^l^<D2>fe ^-#^#l-(261bH ^-^^1 3H^<D3>fe 
«^«f-(263a)oll AA 2fl^m^. 
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<ii2> °]<>H *fl l^fl^- r -fl°l E 1 ^Q3L(PDSD)7> *fl 1^-HflS. '^1 

2t5V# ofl^'E} tbcf.)^, 3HBi<D0>fe ^-€^«(261d)^l, 3H^<Dl>£r 
^-#^#l-(263c)°fl -fM^, 3HEi<D2>fe ^l-#^S!-(261cHl 

JL tiHEi<D3>fe ^-#^€«-(263b)^l AA efl^l^^. 

<ii3> rcj-eJ-^-i ^le)^ ^^-^^ #^s|5.(261)fe -frJL*}- cflolE^ iE S a a}jt 

(DQSH -S-^}^ 4t>l^ a]e)^ r-flolEi ^S^(PDIN)* 4«lS t-lHEi 
(D01, DEI, D02, DE2)S 

<iw> t-flolE^ AE S ti a!s(DQS)7> 27fls} ^^l^ll- £fe m^-M ^1 

3: (CNTO)fe feel 's-f* olH fee) '*H'S, n^ja feel '^"T^H feel 'S. 

<115> tcj-ef^i CflolEl iE£ti -*]Jl(DQS)7> t-IHel ae S h <iHH 1- ^#<HH N 

7fl^ ^oflxlfi|- N7fl5] ^J-ofl^l^ £fe ^ o.^ ^ i?V£j= ^J:(CNT0)fe N»l^ 
^^o]^- §>h. S *HA1J: ^.^5)^.(250)fe N«i^ s^^oHl 
S. (PDSEN)l- ^IW. ^^M 4«m 5Le] sfl^l c-flolE^ ^^5)^(260)^1 
^l^(PDSEN)fe ilSl 7>^eK240)7> 27^ <sRl-oflx]-i- ^Ml 

<116> 12fl^SlS(265)fe ^]a]a]s(PDSEN)^ -g-^M ^1^]^ S^-^l #^2] 

3.(261)^1 3HEKD01, DEI, D02, DE2)1- ^IW. *fl 22fl*13S(267)fe 

^1 lvfl-f #^J:(PCLKH -g-^H *fl lefl^l 3^(265)^ #^^ls(DPl, DP2, 
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DP3, DP4)« afl*l«}uL *H 25fl^lsl 5.(267)^ tf) °] E-| (DINi , I^r 1 4)^ 
B\ °m IL^o]u] (270)S #^£t}. 
<117> £ <g ^a] ^-J13L o]^ ^Aj^o] 

3H1 #^1-^, £ 71 # -g-o>o} x ^o. ^ o]^B\ tj-oj:^ £ 

^ ^ ^ ^Hl7> 7|-^1-Cf^ ^ o)^ ^ojcf. ^>H, 

[^S] JLJIJ-] 

<118> W><^- ^o] igj-^ofl tflojB^ <^35]5. ^ C-flolEi <y^wJ-^£: 

tDQSS^ B^o 1 nl-^l-i; ^7]-A] JELS. Al^fcfl ^^7> -g-°l*}r o}cf. 5E*h 

tDQSS^ 7>i£<Hl -?-^>7fl N7fl^ -frjL ^3 4*1^ *r 
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*K£Xl ^2.^ ^ofl o^^, 

A]E^^ tflolEil- 2( N+ D W]J= ^1 tflojE^ #3*}fe ^SH, 

#7) 2( N+1 > Win tflo]^ 4^ CflolE^ i§ S ti AlJi^ 2<N) # 

^-71 2(N+D tg^ C-flolE^ X| l#^ofl -g-^H #^fe 3^ 

as *}fe «>:£X1 nil a: e) 

[^T 1 * 2] 

^-71 vj\o]B] AE £ ti a}Jt ^"71 oil o] e| iSSS AlJil- 2( N > ifl*l 2 
^ ^ ^IS*^- fee] <2^H 2<N+1) 7flSl tR^- A] 311;* ^3*Hr 

feel 3)s; 

#7] iflJf ^SSS ^IJLlr^l ^^Hl -g-^H ^"71 2( N+1 > *1S Alsl<g c-fl 
olEll- #7l 2<N+D HH |l HM^S 2fl^l^>fe XI iefl*133.; 

A 0 V 7 ] 2(1*1) B ]M AlEl<g cflolEI^ 2(N+1)^^ C-flolEll- Sfl^l^fe ^j-71 tfl 
tiHEi iSSS Al^ofl -g-#<5}<*| ^-71 XI 1*11*1 S\ S^ Efl^l- 
ol ^-71 2(N+D «1S ClHEi# ^<1^7lfe XI 25fl^l3lS; ^ 
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^71 *H 1#?H1 -g-^^N ^-71 2( N+ D «1M ^fi HH3« f^sfe #^ 

3] 
4] 

«V£*ll *fls.el si^i, 

*fl 1#^H ^7l£H ^7l 4tilS tgg C-flo]E^l- #5?*Rr 53* ^^-S. *V 
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^7) XI ol b\ iESii ^}JL ^ #7l cflojE^ ije^Al^* 2^^ 41 
Jr* fe&l #71 XI ol E-| Ai^oi av^ ^ ^Tj-xi^H ^7l£|ol 

%^3-£)fe ^ iMSfi AlS#^r fee|s|iiL; 

#7] XI Jf rflolE] iE S a ^-7] 4ti]H A]2^9i ^o]e^» 

^HilS ^ XWRr Xl lEfl^s]^; 

>S-7l 4*1 M aJeI^ XH^3 4^^fl XH^» Sfl*l*}fe ^71 ifl^- CflolEl 

M Aiel9i XH^» ^tJAl7lfe xl 2Hfl^s]s; ^ 

^"71 XI 1#?H1 -g-W^ ^"71 XI 2Hfl ^2)3-3 #^Jl« #^*}fe #3 

^wl*Rr ^-^^.S. *}fe ^£^1 *)l5iel 
6] 

#e}-ol ^ofl*! £1- #71 <5>#Xl*Hl ^7l£)<X 3HE|# ^l^Kr 

y}HXl 3H^» ^^Vfe #^1 5a°H, 

(a) XI o] Bi i£ S a a]^ ^ #71 X] ol Ei iS^y. ^IJl* 2< N > n 
7>oi^)Xl^l 2 ^ ^!ltt feel °i^>^ 2< N+1 > 7fl^ M1Y XM&I 

iEe.ti ^s>fe #711; 

(b) ^71 XI ^ Xl^lEi iE S ti Al^S.^ ^-^>ol 2 (N+1) HIE AlElOj 01 

olEil- 2(N+D alE igig XlolE^S 4^ efl^l^fe #31; ^ 

(c) XI 1#^"X1 -g- 1 ^}^ #71 2(N+l) a]E<5] XlolEil- #^}fe #X1 
1- ^l^Vfe <5>fe Xl^lEi 
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[^T 1 * 7] 

*ll 6%H1 ^<H^, #7l (b) #31^, 

s£ 7 ] 2 (N+D AlE]<i CflolE^ 2«+l)w]^ C^ol^ll- Hfl*l*Rr #71 

c-flolE-l iE^a Al^cH] -g-^H #7l 2(N+l) oil o] E| 1- # 
8] 

*ll 6%H1 SZ^I^, Aj. 7 ) 2 (N+D tllEcq ^ cijolE^ Z^^- # 7 1 $}o)^ ^ 

a] 2<N) #^ofl ^--g-^ -frjL c-flojEi £~ ^ f^JAS 

9] 

*)] 6%H1 91°}*], #71 1#^ vflJf 2 (N) #^-ol ^o. 

f^S. c-flolEI <^^. 
10] 

*ll 1#^ ^ *K<H1*H1 ^7l£M 2(N+1) (o^H N^r 7><^^olcf.) 

AlEjcg cflolE^l- 2(N+1) tile C-flolElS. #71 2< N+1 > a]E tg 

^«1*H, 

^1-71 2< N+1 > WIS ^ Cllo]E^ ^"71 1#^2] 2 < N > #§H1 #-§-^ TT 

2. C-flolE^ ^51^1- ^# If-^l O.S *>fe ^^S. 
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3 <3#*H 2<N+i) 7 fl^ 3#^#* ^«Hr fes] 

^•71 *fl 3#^-#^ -§-#*H 2<N + D win Al^<^ cfloiE^l- # 

71 2< N+1 ) wis *§1 HM^s AA afl*l*>fe *fl lBfl^lsls.; ^ 

sfr 7 ] 2 (N+1) H ]e A}^<g ^olEl^l 2(N+1)h}*|) Cfl ol Ell- Sfl^sRr ^1 
3#§H -fr^^M #7| 2fl lBfl^lSlS^l ^"71 2(N+D HIM Al^^ Cflo] 

ElS 31*Kr *|) 25fl^lSlM# ^l^Rr *Rr 31 °1 Bl 

i2] 

all 10%H1 ^-71 c-flojEi <a^5)s.^, 

^-71 ^11 2#^* ^^Hf ^T^S* Cl ^Hl^, ^7) ^S\S-^ ifl^- 
1"^H1 -§-<£HH #71 Vfl-^ #^ 2(N) £^*Hr 33 * ^3-2-3. cflolE] 

13] 

#^1*1 s}- 4>7l s}7<hi*H ^7ls]oi cfloiEls *Ml^*Kr 
tii^l "DS-el 5a°H, 

«q^.ofl^ 2il I^HeI #s<Hl -g-^H #71 211 13He1 
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#7] X| lcflolB] r^E^y. AlSLS]- #7l Xl 2XHE| il^tL ^JlS 
^■«H ^7fli2l i§ S a t^S^ cHr7fl£] ^ 

^-7] Cf^ 7 fl^ ^H^ti. Z]-ZH ^7]5l^ ; ^Al^l^ Cf^ 7 fl^ A] 

5^ HH^I* ^V^^-S ^4 5fl*l*Hr tHr7fl£] Xl lBfl^^lS.; 

#7l i^g^ ^E^ti. Alsofl ^-71 Xl lifl^l^S-^l 

3H^« *l#*Kr XI 22fl^lS]S.; ^ 

#§R1JlX1 -§-^H #7l xl 22fl^sis.^l *\^& ^H^* ^*\-&} 
«kex1 XI 2. el #*1. 

14] 

#^o) #7l #^ *}#Xl*H ^7151^ Xl o] E^# <^^>^ 

«V£X1 Xlas} #*H1 5U°H, 

Sq^-oflA^ ^^^1^ XI 1X1 <X^1 ^I^ti ^UlXI -i-^sM #7l XI lt-IHE] 
il^ti AlJll- ^Hrt!: Xl 2XH&I ^E^tiAlif #^§>^ XI H-rs]^; 

^Jfo^ Xl 1#^SX1 -§-^H A oM XI lt^M ^-^^T 

XI 2#^4}Ji» #^*Rr XI 2^-^s]s; 

#71 XI IXHe-1 iE£a a] sal- #7l Xl 2XH £| ^e^w. fee] 

Cf^T 711^1 ilSfl liAllf 4^7fl3l iE^ji 
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#7l Ef^ 7 fl£l iSSfl ^A]jr zJ-zH ^7lS)^ ( ^Ais)^ ^K^U^ A] 

#7l ^1 lEfl^SlS^ f^A}^ ^Aj^ ^#*H=. ^1 2EflAlS)S.; ^ #71 

#*1. 

15] 

#^Sl #^ofl*lS]- #71 ^J-oflxH ^7151^ CflclE-lS o^-fl ^>i=. 

tiis^l ^lasl #*H 5a°H, 

^51^ A iSSS ^IJ^l -%r^}^ #7l *)1 lC-flolE^ 

ilSfi #:H# *H 2d] o)b\ ^E.S.J±HlL^r #^*Rr ^1 l^-^5]^; 

si-?^H °g^£l^ *ll i#^Ml -g-^H #71 *H lt^Jlt 

#7l ^1 1C-11 olEl iSiW A]Jr<4 #7l ^1 2^}o}^\ iS£U A]^S. ^ 
Cf^7fl^ ^S^ti. ^A] Jr^- UM^j-^ cf^ 7 flsl iE S ti ^A]^ 

#7l Cf^7ll5l liAjJ; zj-zj-ofl ^lSH, ^Al£]^ Cf^7fl^ ^1 

el^ z|zi- sfl^Rr 4^711^ leflAlsis.; 
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^7) Cf^7flSl X\z)<£ cflolEl f^H 3|#3 0.S ^A}£ ^0^* 2fl*l*} 

Zfl*)*Rr ^Hr^ *fl 2Hfl^2]S; ^ 
^"71 *t| 2#^JL^1 -§-#*M ^"71 ^ 22fl^]^]S.^ 3^3-2-5. 

16] 

^1 ti}o]^£_ ig^Kr 

cflolE] iS S a 7>^E-1; 

^7} 7>^S -§-#*M #71 ^slSL^ #3 t-flolE-11- efl 

*fl lefl^lsjs; ^ 

<^ Zfl*l*Rr afl 2£fl^l 2]SL1- ^tilsHr 3# ^1 ojg. ^ cflolEl <^5}ii.. 
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[^^8- 17] 

all 16 %H1 9X°]*\, #7l no]^\ AE S ti 7}<U *1Jl» ^ 

^Jl, -B-Jltb HH^ ilSl ^l3L7> <^^^ °1^M # 7 ) 

18] 

[^^%1 19] 

*11 16 %H1 91°!*], ^33^ #71 7>£]= ^15:1- ^*>^ 

*H 4!Jl# #§l*Hr ^H^Jl M^S^S D} ^H^uL, #7l ^A]A1^ #7).. 
^1 1^*13 Soil <£7}S\^ ?ASr ^$<L3. 15}^ OHb] 
20] 

*)1 16 ^ Hi^r ^ 19 *M 9X°)*], #7} ^S]^ #71 C-HojEl i§ S H 
-tU^l ^-^V^ #71 Alel^ CflolBl^ ^ Hi^l dlolE^l- Zl-Z}- Sfl^Rr *)1 3 

efl^lslS; ^ 

#7l tfloiBl ^ssii ^l^^l -S-^-^H #7l Aiel^ HMBj<aj ^ lg 4| 

dHEil- 4Z1- 2fl *l*Rr *H 42fl^S]S-l- ^l^ul, 
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21] 

E-| iS^tiS] ^tti^fl ^-^lx]ofl #71 tI] 2efl^l^E^ #^cfl 

ojEil- tR^Rt 331*1 i^s* ^>7l €^ ^P<H1*H1 

*H #71 ^1 331*1^<>1 #§NHe1* ^?JSH ^ #s>^ ^1 4efl^l^Eil- -^-wl 

^"71 31 ^S^y. tO^o} ^J-ofl^ofl -g-^H ^3 

^ ^°fl7H -§-^>^ Tfl 531*1 #3MHe|!- <=r4!*M 7-1 ^Rr 

Tfl 6 z])x]^B\2\- #7l §}7j-oflxloil -g-^SH ^-71 Tfl 631*1^21 

^"71 cflolE] AE £ ti AlJ^ ^oll^cll -§-^H 

M) ^M^tt ^7} 711 l^^^ ^-7] Til 2Sfl^liBll- -f-<sH <$7] 7)1 3 
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cflo]Ei AE S a x\s.$\ >£^o) t5}#ofl*lofl -g-^V^ <$^Z\ 

-31, 

X-^Rr ^1 3^1^; 

cflolE]!- 7-HV*Kr *fl 4 Bfl^l^; 

^-7] XlX|AlJro]] -§-^H ^71 *fl 1 2fl*1^2] *fl 3511^1^011 7-1^ Cfl 

olEil- ^a}^ 7-1^}^ a|j 5 sfl*!^; ^ 

^-71 xlAlAl^ofl ^71 *fl 2 efl^l^^ 6&11^1 ^E^l *\^& n 

olEil- ^AisH *)#*Rr *ll 6efl*l^E^8- ^til^ ^H5-£-S §Rr dH^i 

22] 

o]E^l- Efl^Kr *ll 1 t-flolEl Hfl^SlS^ ^7} v))o]B\ Aljrofl -g- 

#o"H 2NW1S ^l^ 3M3^ ^ dlolE^l- Z}-Z}- iifl^Kr *\) 2 ofl 

o]e-1 sfl^lslSl- ^lo-H 2NttlS ^lsl^ 3Mb1« 2Nt>lJ= tgmt-ll^BiS. £ 
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#7l 7f^-E A]^o]] -g-#<5H ^AlAl^l- i|H^Rr ^T^SlS-; 

^ Xl lefl^l^s; ^ 
[3^* 23] 

AlE]<g HH^-i" 4W]J= tgl XHEiS. tg^SHr ^«r^S.; 

7 ^o\] #-§-*H=- 7>£]eL A] S# #^Hr CflojEi 7>^J 

7>^m ^iJioll -t-#«H *H Ms>^ ^^s.; 

XI l^^f it^HOJlofl -§-^>^ ^7} XI 1^*133.^ #34L3l# 
Bfl^l^ XI 2Hfl^l SIS.* ^l^Rr 3# ^-2-3 CflolEi <^3)3. 
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24] 

3.. 

25] 

^}<*1 t-lHEi iE^U 7>^Bil- ^7l^]-7l 31 ^ S^^lSl: ^S^-al, 

26] 

*H 23%M1 91°!*], ^71 ^^51^ 

E^ ^ C)lo)Eil- Z|Z}- 5fl*]<5Kr ^ 3Hfl^lSlS.; * 

#7l CflolEi iSifi -g-^-^>c^ ^-71 4^1 S. AlEjcg EflolE^ ^ 

*J t-lHEi-i- efl*l*Rr 4efl^lS|S.# ^l^Rr 3* ^-^^-S. §>fe c-flojEi 
SIS. 
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[^^Mfr 27] 

31 AE^ti ^| lofl^i)- *)1 23l*H ^-7lS]o] N t>l^ 

^1^^ 31<3i3» N aim o| tg^c^oiE^ #^Hr #31; 

ssa ^Jl^I <>]3H1- ^#3H ^71 3H^I aij-o} ^ 2^1x1 

3l^}<3 3l-§-*>^ #^*Hr #31; 

#7i aiss ^*><3 *H^J:# >iH^Hr #31; 

^"71 xlAlAlJlofl -g-^H ^7l N WlE ^^tflolE^l- 5fl*l*Hr 31 121] *1# 

31; ^ 

#^3L3l -§-#*><3 ^"71 31 l3]*l#3HH 31 31^1b1# ^ 
<5>Jl 3WRr 31 2 31*1 #311- ^l^Rr IRJiLiiL 3He^ 5Lb131*1 
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WRITE S3 o|* valid DQSn 
§<H£fc CLK 



I 




54-54 



tr ^ ^ # ;*T # 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 

I|6j£2! 2001 a M 24044 si 
PATENT-2001-0024044 



2001 a 053 03SJ 
MAY 03, 2001 



SAMSUNG ELECTRONICS CO.. LTD. 




ft §J 21 ^ : 
Application Number 

m m a a a : 

Date of Application 

ft m PJ : 
Applicant (s) 



1020010024044 



'U^-: 2001/8/9 



[AiWS] 

[fig! 21] 

[CH£I21] 

[CH£I2!3^] 
[CH£I21] 

[CH£I2!3H] 



0006 

2001.05.03 
G11C 

mi\m cnis£i chi oi a a^si^ si 
CHI 01 a gj^ gjgj 

Data input circuit and data input method for 
synchronous semiconductor memory device 

X> 3^5|A> 
1-1998-104271-3 

9-1998-000334-6 
1999-009556-9 

9-1998-000541-1 
1999-009617-5 

oishh 

LEE, Jung Bae 

670227-1046533 

442-470 

SJIE ^£!AI SB? §Si §§?gOHl 407 
e 1001S 

KR 

S? 

^SiS HI42^o| ^§o)| o|S} in, XII 60S 

21 ^§0il 21 S SSI^'Af § S^trUD. CH£I2J 
01 Si (21) CH&I2! 
(21) 



29-1 



1020010024044 



mX\: 2001/8/9 



mm 



20 S 29,000 S 

7 a 7,000 £J 

0 2d o a 

15 3 589,000 S 

625,000 §1 

1. QSfAl- SA1IAi(£S)_m 



29-2 



1020010024044 < U^\- 2001/8/9 

[.fl-SMl 

5=H DflS.^ 71^51^ ^-f, #71 C-flojE^ ^E^U. AjJrS}. -^Aljr A} 

EH D J #7>Al7lfe C-lHEi ^35. * o}ofl yj-^o] 7flAl^Cf. 

#7l ^5]^^ tflojE-l ilSfi Al^o]] -§-^>c^ 2 (N+1) (0J7H N^r 

a]^ tflolEil- 2(N+D HIE ^ ^H^S #3SRr ^€rS)S# 
*M, 2( N+1 > H]E C-flolE) Zj-Z}-^ c^olEi ^H^ti. Ajjro} 2 (N) 

#EH #-§-T*Rr -B-Jl Cfl^E^ 7H^, Aj- 7l 2 (N+1) ajE tg ^ elMElfe 

^7) ^&3)S.^ ^-7} C-flojE^ A)Jr ^ Aj- 7 ] Cl] °] E-) iE S a 

2 (N) 2 -g-^fV -g-^ ^]Jl1-§: ^5] 2(N+D 7 flS] vflJf ^e^jb A] 

I^Rr fe^l 5] 5., ^7} tfl^- illti Alj^l l-^^l-oj Aj-7) 2 (N+1) 

til^ A]E]^ tflolE^l- ^7} 2(N+1) H ]E C-llo}Ei5. ZfZ}- 2fl^§>^ lEfl^S] 

^7l 2<N+1) y]E AlE]^ 2(N+Db}*|| cfl o] E] # efl^S>^ Aj- 7 | tfltL 

^ 25fl^s|s ^ #7l -g-^sH #7] 2<n+i) U ]e ^ c-iHEii- #a 

[«£] 

£ 3 
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^71^ al£^ "flS-^ 3Mb| ^ c-1)o)e^ ^ « 0 ^{Data 

input circuit and data input method for synchronous semiconductor memory 
device} 

2f i^sl ^Mltr afl^t)-. 

-E la^r ^2fl^ -§-7l^| *Hs.e1 l-^- cfolo]a^o]cf; 

S. lb^ 2. la^ HH^i efl^l>iE^ ^ltr s]5.;£oli}. 

£ 2^ 5. IB) tiV£^) pfl2.Sl 71^ l^Ej-lfl^ bH^o 1 

£ 3^- ^ t^S] «^ ^ A] oil oil ^71^1 tili^l ^lfiSl 

E 4^ £ 3^1 yV£*U t^JEE) ^olE] 71 <y M^tt Bfolnj 
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^71^] «>£^ oflJZEH^H W ^^-S, irf ^Ml^Ml^r N ul 
— SeH*}(prefetch)5. ^g-^^ ^7^ *)l2.ej tiM^l 

#^HdJ^r 0 l^ B}olnJ 7fl^S>ir ^7^ *V5L$\ *1l5.&| 

DRAM^ ^ 71 7l #^M1 ^7l£lo] ^ 

DRAM( synchronous DRAM; ' SDRAM ' °] &r tr^f.) 0 ! 7^5)8 

°11*H -§-7lsH c-Hoi^ll- *ie^H=r cflo]Ei ^(Double Data Rate; °1 
'DDR'ol^ tH=h) SDRAM Rambus DRAM°1 7)^5^1}. 
DDR SDRAM -2} ^-f HH^} JO. 4^ ^H^a o]e^2))o] 

^(source synchronous interface)-!- ^r^tr 1 }. ^H^^ <y#^o] v%o)&\ 

^^o^ rflojE^ ^-o] Al^(data strobe signal: 

°l*r 'DS'Hr tr^r.Hl ^7l£]ol #rg$-Qr ^nl*Vcf. 

£ la^r ^e]]^ ^7]^ tiV^^l 1-^ T}olo]zie§olt}. J£ l b 

£ la^ cflolE] e^liE^ ^Ml*r SjSHo]cf. £ 2^r £ 1^1 y>J£*fl 

C-flo]Ei 7l<y ^*M; l^-lMfe Efo]^l Cfolo] ZL^o]cf. £ l 3( £ l b ^ 
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1020010024044 %^ <£t.}: 2001/8/9 

£ 23 -SMI* SR- #^#JL 97-9191^11 #Afl*J 7]7flS)o^ oio £S o}ofl 

^ C >^1# M-e^tt ^(tDQSS) 0 ! ^1£S #^^lS(CLK)^4 HHeI iE S « 

rtj-S}^ ^-^ol ol^ji^ ^ 7]#^<y iMl^r 3He|7} t-flojBl iM^ 
^4-, #71 tiHEi ilSa #^JL Afojofl El-o]^ n>^^- 7]i- 

#71 7l#^ iH^M <a ^HH *f€- # 

#7l ^Tj-o^jofl C-flolEil- o^)^^ 

#*1^ t-H^lEi ilia ^J&ofl -g^^M 2( N+1 > (^7l^ N-g- 7f^^o]4 Jtll E 
AlEl<g tflolE-11- 2(N+D «1E ^1 t-lHEi^L #^Kr ^^Sl- ^Wl^H, #7l 
2 (N+1) W }E tgig cflolEi Z^-Z^ ^-71 t-flolE^ iE £fl Al^o) 2 (N) ^6\] #-g- 
^ -B-Jl 3HEi 7>^H, #71 2(N+i) tilJi C-fl o] Ei ^ ^ 1#^1 
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1020010024044 #^ 2001/8/9 

<u> ^-71 *fl lefl^lslS, Xl 2tfx)$\3. ^ #^s]sL^ ^p- 

feels) 3. fe #7l cflojel ^E^ti. a]s ^ ^-71 cflole] AE S a 
4!JL« 2(N) ifl*] 2 £^ ^ ^]^# fee) <34HjM 2(N+D 7fl 21 ifl-SjL il 

<!5> A o V 7 j iSfl^^S.^- ^7} ifl^- ^M^tL AlJL#o]l -g-^H ^-71 2( N+1 > 

W]J= cflojE^ ^7} 2( N+ D «1S cflol^s. 2fl*lsW, ^"71 2 

Efl^Sfe ^7l 2( N+ D WlJE X\^<£ z\}o)b\2) 2 (N+1),£*}) dlolE^ Efl^Kr # 

71 ^ iS^ti Ajjrofl -g^M ^1-71 ^ lSfl^SlS^ #^Al3L#-i; Sfl 

» ai^2l-o]o.s #^4^-. #7l avs^l oils. el #*lfe #7l X| mASr 

iH^Kr ^2lS.» E-l ^-Hl^H, #71 ^ 2)5Lfe -g-^C^ Jfr 7 ] 

^ 2(N) £-^>t}. 

<i7> 7 ]^^ 4^11- ^*>7l fl« IJ^aHH #JE*)1 "1l5Lel # 

*H ^H^* <3^1-fe (a) 3ME1 il^ti Ajjr AV 7 j cflolEi 

^1^1- 2<N) (c*)7H *K^)M]*1 2 ^ 4l3L^g- fee) <£#<5> 

ol 2<N+1) 7 flcq c-flolEl ^E^y AlJr^-g- ^£}fe 3-7^ (b) #7] vfl*L cfl 

olE-1 iSSI A]^#ofl |-^sH 2(N+D HIS AlEl^ HH^* 2 (N+1) t^E i^Jig 
cflolEle. Zfz}- Sll^l*>fe #711 ^ (c) XI 1#^H1 -g-c^l-a} # 7 1 2^+1) ti ]Eo| ^ 

i cfloiEi-i- #^*vfe ^xi# ^wiw-. 
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1020010024044 U*}: 2001/8/9 

%7] (b) #3]^ <#7] 2<N+D alE Ale]<g ^He^ 2(N+l)aj^| cflol^l- 2fl 
*l*Rr ^7} tfl^- cflolEi .Alio!] -§-#*}^ s&7) 2( N+ D a]M ^1 cflo] 

at £ 7]&Q 4-^11- ^*>7l ^ ^Hofl 4 

3e^ii ^sjs, t4^ 7 fl^ iisti ^ ^-^s) S> ^ iHfl^s)^ ) 

^"71 lcflolE^ iE^ti ^1 23HEi iESU^llt ^M9*H , 

^"71 Cf^7fl^ illl €^ IH^Stt ^71 A lcflolE^ ii^a #7] 
A 2cflo]E^ feE) ^7fl^ ^E^.tL fAAjlf ^3 

^■71 Cf^7fl^ ^1 lEfl^S^^^ #7] Cf^ 7 fl^ ilia fAAjj Zj-zJ-ofl ^ 
7l£)^ ( ^Sjfe ^ 7 fl^ AjE^ cflo|E^ ^>^^S Z}-Z}- ^7] 

^H*^ ^A]^H 7.-1 ^Cf. 
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<22> #7l #^i)S.-cr #BJ-Al^ofl -g-^H ^71 2Efl^]2]S.oll 

<24> ^-71 7fl l£-^M3.fe ^l^MH lcflolEi AE S a Ajjrofl ^ 

*H #7} *fl U1He| iE£ti ^1^1- ^1 2C-flo]Ei iElHAjif 

<25> Aj-7] Cf^ 7 fl^ AE S a ^Ajjr M}-^;£) S i=, Aj- 7 ] ^ lt-flo^ ^E^jU A] 

-S^f ^-7] ^] 2^}o]B] il^ti Aj^-g. i^E) ^Hr^ ^E^.tL ^^A] 

<26> Aj- 7 ] ^| 12fl^2)S^ >^7l ^7l\2) iE S H Z^-Z]-ofl -g^SM, 

^13^ ^7fl^ 7^^ CflolEi# ^>^O.S Efl^l^, ^7] 2Efl^l^ 

#7] l5fl^2]S^ f^Jif SH #7) 
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<27> # 7 ) 7 )^^ ^)^. TgA$f;}7) # ^ 5 ^ ^*HH ^ 

<28> ^y) l^-^s] ^<HH <a^£]^ *)1 lcflolE^ ^E^y. A}Jrofl 

*H #7] ^1 l^o]E^ AE S ti ^rtb ^1 2dl^lEi iM^HAjif #^ 

<29> A>7l Cf^ 7 H^ ^E^U. ^ #^5}5.fe #7l 1^}°)^] ^Ul^ 

#7] ^1 2^)o]b\ fee] ^7})^ 

<30> ^ lHfl^i)S.fe #7) Cf^r7fl^ iE S ti fAAji z^z^oj) -g^SM, 

^5]fe 4^7)]^ ^^^1 ^ i-fl^ffe Cf^7flS] Hfl^l- 

^ ^SH, #7] 2Hfl^]5]Sfe #71 ^7fl^ AlE)<g cjM B] jj)^ 
— ^- 3H^«- 5fl^5T>7l ^7>5]fe ^E^tL ^^Jro)] -g- 

7lS)<>1, #71 lBfl^SlS^ #^*1Jl* fAH ^A]§H Sfl*l*Rr ^7flSl Hfl 
*1## ?H1W. 

<31> Aj- 7l f^sj^fe ^-71 *fl 2#^^ofl -§-^H #71 22fl^l2lS5l 

^IjM" 2l^^ HHEil- 2fl^l^>fe #7l ldi\x}$\3_°) #5^:^ 

^Hl t\)o}^ ^^*tci-. 
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<32> a. ^4 ^ ^aJ-o} ol^ ^ aJaH o^a) iH^^ 

^■^^ f^*l ^l^^>7l ^SIH^ wv^o} yj-^tl ^Al^s. ^A]^ ^« 
^ ^ 7l7fl^ Lfl-g-^ #2:*H°m 

<33> ^«-fV -g- Mj-tgc.) Uj-BJ-^l*}- ^Al^l- ^^^-0_^_^ ) 

¥ ^# ^1*1 H^W. ^ JElgofl ^)A]^ ^<g*V JjL^-g. 

<34> 3^ ^ ^ ^Al^ofl 4^ S. 7 1A1 ti> £ ^ Oj^^) S 

o] ^ tfoHzL^olt}. £ 3^ ^sjS^r 4«1S SBHl*l(prefetch)S ^a>\ 

31 il^ti ^1J:(DS)£1 ^ sRHl^l^] ^-7]sH 4 tilS Ale} <g r-fl 

Efl*Klatch)*>ji, ^-7H «V£*ll n)lse) #*1°1 -g-#*H ^1-E.sl 

<^el]olS 4ti]S tg^ *\}o)B\^ 7}<£f>}±r ^1 #^s)S(serial 

input parrel output circuit; °1^> 'SIPO'Sr ttcf. )°1 . 
<35> £ 3-g. m. *2aHH1 4= 4 y]E ^ 5)1^1 SIPO^ lefl 

*1 slS.(10), fee) 3 5(20), *\] 22fl^l^S.(30) ^ #^S|S(40)# ^til^fH, # 

n x4t ^ S)S.(50)« cl ^til^cf. 
<36> 51 4^r J£ 3^1 ^^SlS.21 r-flojBl 7l<y M-Ef^l^ ^0]^ ZL 

HSl 3)1*1 SIPO^l 7l<y^ol Aj-^ ^^Sl^^l^f. 

<37> ^^^5.(20)^ ifl^- cflolEl w.^ SlS.(20a) ^ cf^7fls] fes] 7fl 

olHs. a 7 )^ ^-HltVrl-. 
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<38> iflJjL z\]o]B\ AE S ti S]S(20a)^ ^5.2] ?iE t ^(D) ^Al)^«-Ei 

^€ 7]<y <?lolH-g. Ai^(PDIN_en)7> fee} ^ 

S-^-B] ^^s]^ cflolEj ill! ^IJKdata strobe signal; <>1*> 'DS'Bf tb^f.) 
» tH^sy^ *fl HflJf DSCPDSbOHl -g-#*H, ^1 1^ DS(PDSbO)!- 2 £^tr *ll 
2 ^^-DS(PDSbl)!- #^tri=r. 
<39> iflJf C|)o]El iS^ti :£|.S.(20a)fe ^ #^##(D-flip flop)°-S ^ 

^^M, 3 «-^#-p-^ <a=m(D)2r *fl 2#^^(QB)^r <HS ^7l^o.S. ^#SH 

<40> feE] Tflolsd)^ >j) ivflw. DS(PDSbO) ^ 2 tfl^-DSCPDSbD-l- fes|^-*H 
*fl 3^ DS(PDS0)» #^*}^, fe^ 7flolE( 3 )^ ^ ufl«. DS(PDSbO)!- ^V^l 
?1 ^iJL(PDSbOb) ^ 2 tfl^-DS(PDSbl)» 4^ DS(PDSl)!- #^ 

<4i> t£i$ t ^e] ^o] e( 5 )^ DS(PDSbO) % A 2 ^DS(PDSbl)^ 

^lS(PDSblb)!- fe&l^H 5 vfl«- DS(PDS2)# ^e] 7flo]E( 7 ) 

^ *ll DS(PDSbO)!- i&^Ul?! Ai^( PDSb0 b) ^ ^1 2 tfl^-DS(PDSbl)!- 

^lJL(PDSblb)!- feel^-s}^ 6^^- DS(PDSl)!- 
<42> *H 3^ DS ^ *1] 5^ DSCPDS0 ^ PDS2)^ tlHEi ilia ^J5:(DS)^ 

^H^l*](rising edgeH -§-7lsH ^ sKact i ve )s! ^ , 4^-?- DS ^ 
^ DS(PDS1 ^ PDS3)^r tiHEi ^S^y. Al^( D s)^ ^j-ofl*) ( fal j ing e dgeH 
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<43> 1^ 4 a]S A]e1<g tlM^* ?J Aljro] ^ 3 iflw. DS ^ 6^ 

DSCPDSO ifl*l PDS3)^ DS» 4^tr ^4t°1HS, SIPO^ xj^i£ 7 } , 
^^7] EHig ^(timing margin)^. ^7>^t}. 

<44> X) lefl^l 5)5.(10)^ cf^yfl^ Efl^l ofl^tfl ^-«^««(10a, 

10b, 10c ^ 10d)S ^€4. X] lHfl^l s)S-(lO)^ 7l<^ tl^o]^. A1J: 
(PDIN_en)7> ^-f, Xl 3^fl^- DS ^ Xl DS(PDS0 vfl^l PDS3)^ # 

*°I}*H S^^tt 4alS c-flolEi ^J=^(data string; Din)-§- zj-z)- Bfl 

S^r, XI lefl^l s|S(10)^ "7l«a ^l^oll- ^l^(PDIN_en)7l- 
^ fes] ^-f)^ s^il ^^f. 

<45> #^##(10a)^ XI 3^ DS(PDS0)S] ^ -g-^H eflo]^ 

^S^(Din)5l ^ «i*fl rflojEKDO)!- 2H*1*H, ^ #^#l-(10b)^r Xl 4^ 
DS(PDSl)^ ^ ofl^Hl -§-^M 31 ^S^(Din)^ ¥ 3|°1bKD1)* 

<46> #^##(10c)^r X] 5^ DS(PDS2)£| ^ ofl*H -g-^H HH^ ^ 

S^(Din)^ Afl c-flolEl(D2)# 2fl*)3j-aL, t\ #^#^(10d)^ Xl 6M1Y 

DS(PDS3)^ ^ 6j|^oj| -g-^H ^H^l ^S^(Din)^ Ml #*fl 3He-1(D3)# 

<47> 22fl^l 3^.(30)^ 4^7fl^ 2fl*l ^l^icfl ^-^^^^S.(3 0a , 

30b ^ 30c)S ^^t}. 2efl^l 35.(30)^ Xl 6^ DS(PDS3)^ ^^1*H 
-g-^H Xl lHfl^l S1S.(10)^ ^7fl^ sfl*l Sj^doa, 10b ^ 10c)£) #^ 
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<48> nj.eH A 25fl^l S)S(30)^ #^JL#(DiOD Di2D)£r DS^ 2#=H1 

#-§-*rTr t1 cflolB) «3E.-f(valid data window)* ?Hr4. 

<49> #^ ^sHr -g-^ 5.(50)^- ^-#(read) ^ 7l<a (write) ^ CASCcolumn 

address strobe; °l£ r 'CAS'ej- tb^f) t^r^ ^ls<?l 2^^-tl 

Jl(PCAS)7> ^-f , vflJf #^a]s(PCLK)1: *H0«H 2-g-^tb 2^ # 

^^1^(PCLK2T)1- #^*>cf. 

<50> #^3}3-(40)^r 7l<y ^oflol^- A]s(PDIN_en)7> #^3}-^ 2-g-^ # 

^^lS(PCLK2T)^] -g-^H 4«1 M tglellojEi!- x$o}&\ 7}<* JE. ej-oj^s-s. 

<si> £ 4# ^ I (Case I )^ #^J:(PCLK)Sr cHo^ 

^ls(DS)^ Bfoj^i ^ o. q-E]-^^ fl-^CtDQSSH ^^(tDQSSmax)tl ^ 
1- M-e^H, ^o. n(Case H)^ tDQSS7 r ^^(tDQSSmin)^] i-r^rW. 
<52> a. i£^o} ^Al^ofl rcfs. «v£^l ofljE^ tDQSS^ ^cfl ^ & 

°1 ^7>^cf. 

<53> atl", cflolE] ^E^y. Ajjgrofl ^7]SH (<^7H M-g- ^^o] cf J 

w]e Al^|<g cl]o]Eil- 2(N+i) aje ig^ cflolEiS #^*Rr cflolE^ £ 
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<54> £ 3^- ti*}^ cflo]E] ^E^y. Al^ofl -g^l^M 2«+D (c^H 

N^r ^^olcfjulM a]e]<* cflolE^# 2<N+l) hje »8S c-flo)BlS. #^*Rr cflo] 

<55> o.^ fee} 5)S(20)^r CllolEi ^E^ti A)Jr( DS)# 2(N) 22 , 2l 

" ^IJl^* fee) <£l^H 2( N+ D 7fl^ tfl^L iE S ti -ilJL-l-g- ^^W. 

<56> ^tfl, 8«1S Cflo] E ^ 8H]S ^1 Dfl 6] E]3. #^*Kr ^ 

-f(N°l 2^1 fee} 5) S (20)fe ifl^- cflo]E^ «^ s|5.(20a)« ¥ 

7 fl 31 IS <S^M lifl^- DS(PDSbO)!- 2 *}Jl ^ ^1 lifl^- DS(PDSbO) 

1- 4^*1 #J:# t^A]^^. 
<57> ^ejjr 8 7fl^ 3^ (3- input) fee] TflolEff A}-g-<5}^ a. ^x\d\] 
°fl tt^MI #7l 4 fee) S^-sH °1 £l ^IJL^l #«£ * 

##3*3fe 87fl^] ifl^- ^S^tL Z}-Z}- ^Al^Cf 

2 (N+1) tilE AlEl'g C-flolElS #71 2<N+D BjE ^ ^ ^lf4. <1 

Sfltfl, *fl iefl^5)S(10)fe 87fl5l Efl^lS)si:^r tMJI^jL, 87fl^ vfl^- il^a 
^1311-51 #^o)1^5l zj-zj-ofl -g-^H 8«lS Alsl^ cllolEl# 8«1S tgi t flolEl 

<59> ^| 2Hfl^S)S(30)fe #7l 2<N+D tilM Ale)«g tiME^ 2 (N+Dhj^ ^o]^ 

2fl*l*Rr #71 iflJf C-flolB) il^a A|^ofl -g-^H #71 *)1 lHfl^SlS^l 
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Hfl^l ^tfl Z\) 22fl *1 5^(20)^ 77fl S>) 2fl^2lS## ^1^} 

C-flolE^ ^J=5LtL AlJrofl -§-^H 12fl^l2lS(10)^ Hfl^l ^T=f . 



#^3.(40)^ ifl-^ #^(PCLK)-g- 2<N)^*V #^-ofl -§-^H A J"7l 

2 (N+1) tg^ c-llolE^l- #^*Vcf ofl^tfl #^S]S(40)S1 87fl^ <y^^l^ c-fl 

o]B] AlJl(DS)^ 47fl^l #^1 tf-g-SRr C-flolE^ #JE-f» 7>^1 8 

7fl^ dlolE^o] Vi\7)K}jL 9l°-ILS., #^5)5.(40)^ tfl^- #^-(PCLK)# 4 

°1 3-9- tDQSS^l &4 #£-°-7l- t-flolEi ai^(DS) 

4711 #eHl ^^5}d S dlolE^ il£a ^(DS)^ ^^71 Efolig c > 

-£^1 <y ^ ofl-i. ^-j7 S ^^sl^joq- oi^ ^Ai^o] 

^- 7l# £-o>^ :g-Aj-<3] °. 7>^1 T^ig ol S «.Ei cf<#^ «i 

^ ^ Bl- ^Al ^7> 7>^*>4^ ^ Oltfl^ ^ol4. n}EH ( 

2^ 7l#3 11 "^ir ^€ ^^^^1 7l#^ A>^] <^ ^Sfl^o) 
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tDQSS^ E^o]n o i p^^. f: 7 M?)£S Al^efl *^] 7} . ^o]*V ^o] 5>}tK 
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[3^*8- 11 

^la-el &<>H, 

#7l 2 ( N+ D «1M ^1 cllo] El # 7 ] Dflo]El ilia Ais^ 2 (N) 

^1-71 2(N+1) b]e tg^ CiHE^ *ll 1#SH) -S-^H #33^ 3# ^ 
^ *V£*fl ^12. E) ^1. 
2] 

^7} Dfl o] b\ ^E^ti. ^ AT- 7 ] cflolE^ il^a 2(N) vfl*] 2 

^ ^l«-§- ^el <S^M 2<n+i) 7H^) ^ 

^-71 ifl-^ Aljr#cq 2^yV6\] -g-^-^o] Aj- 7 ) 2 (N+D E A] e) ^ 31 

#7] 2<N+1) HIE tg^ C-flolE^ Zl-Z]- 2fl^l^ 12fl 
#7l 2(N+D HIE AlEl^ cflolEl^ 2 (N+l)aj^ C-flolE-11- Efl^Kr ^1 tfl 
C-llolE| Ajjrofl ^-^>C^ AV 7 ) ^ lefl^l slS. ^1 t^Jltt 2fl^l*> 

^ AV7l 2(N+D H ]E ^| C-flolEll- ^^Al7l^ 2Efl^lS|S.; ^ 
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3] 

*ll l^°fl SM^, ^KE*ll ^lS-Bl 

^7] A] ^*Hr £-^5)5.1- ^ ^l^H, ^"71 -g-^ vfl^- 

[^T 1 * 4] 

#^ ^^H^ #7) #^ ^oflxH] -^7]£H C-flolBl* <>Ml^Hr 
tiVS^l ^2.2] &<>H f 

$)o}&\ ^E^y. Aj^oj] ^-7l5|o1 4ti]E X\z)<£ 31°]^ » 4«1 M ig cflo] 

*fl 1#^1 -^7l£]<H ^"71 4*1 M ^1 3H^» #^<5Rr 3* 
5] 

all 4^H1 ^-7] ^MS^, 
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^•7] cflojEi ilia a]Jt a o v 7 ] x^o)B\ iE S A| £ f 2^tb 41 

^S^fe vfl^- C-flojEi ^H^a. A}^^ ^E)Sj S ; 

^•71 vflJf xH)o]B\ ^E^tL >{0JrS-ofl ^ Aj- 7 ] 4H]M A]^<g cfl o] E^ # 

^■71 4W1M Aje^ CiME]^ 4«]*1| r-flo]E]l- 2fl^l*>^ #7} cflolEi 

— AlE]<g tflolE^ ^^A)7l^ 22fl^JlS; ^ 

#7j 1#^1 -g-#*M ^-71 af| 2$\*)$\sL2) #^ 
^Sf ^Wl^Kr ^K 1 °-3L *>fe «KE*ll *\}2_£\ 

6] 

aV£^ ^lSel 3ME|* °d ^ «}fe 5a°H , 

(a) °1 &\ iE^a a]jt ^ Aj-7] z\}o)e] iE^y. a]^^. 2 (N) (o^H 
N-tr t.}^)^ 2 ^ feel <a^V^ 2<N+D 7 fl^ tfl^- c-floiE^ 

iSSa ^1-* ^*Rr #7fl; 

(b) ^"71 ci] o] E ] ilia -g-^H 2< N+ D HIS Alel^ c-fl 
ojE^l- 2<N+1) H]M ^1 dlolE^ Zj-Zj- Efl^l^fe ^ 

(c) 211 1#§H -§-#*H -^71 2(N+D y^o) ^ c-flolE^ f^Kr ^741 



29-20 



1020010024044 #^ 2001/8/9 

[^T 1 * 7] 

*9 6%H1 5fl°H, (b) ^Jflfe, 

^-71 2(N+1) Hl E A]S]^ t-flolE^ 2^+1)^^) c-flolE-11- Sfl^Kr #7} ^1?- 
T$°)tf ^S^ti. Aljrofl a} ^-7] 2<N+1) H|E CflclEl# ^<l*Rr # 

6%H1 &°H", ^7] 2<N + D WlS^ t§l tflo]^ C-flojE^ i 

SSi <i±2L2) 2(N) ^&6\] A>o.^ o. J- cflojEi ^ ^ o_ s^lo S 

9] 

[^t 1 * 10] 

W]S Ale]<g C-flolE^ 2«*+D H]E tg^ CiHEiii. SMi, ^71 2<N+1) ^ 

#71 2<N+D HIM cflolE^ ^7) *fl 2(N) ^ofl #-§-SHf -fi- 
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HI 

*il 10%H1 91°]*\, W ««ra?3.fe, 

^■7] Xl l#^ ^ #7} X] l#Sfr-g- 2(N) vfl^] 2 ^S#^r 
El <g^H 2 (N+i) 7i] x| 3#^"## 1^*Hr fca) sis; 

7] 2(N+D him ^1 cflojE^ zj-z}- efl^Kr xl isfl^s)s; ^ 

^7l 2(N+1) yj M c^olE^ 2 (N+1)^^ 3)0^-^ sfl^Kr #7l Xl 

3#5H -§-^H #71 XI iefl^l5lM^ f^^!5t 2<N+1) y]E a] ^ <g C-flo] 

E^sl ^<I*Rr XI 24*)S\5L^; ^l^Rr ^ ^HeI ^JljiL. 

12] 

A 10^1 9Xo}*\, ^7) ciHEi <a^2)S^ ( 

^7) XI 2#^ ^SRf ^^it Cl ^Hl^H, ^71 ^s]^ 
#^1 -§-#*M ^71 iflJjL 2<N) ^ S^lo^ fflolEi <a^s] 

S. 

13] 

HV£X1 ^o^, 

— H.3..M. XI 2 ell o] E-) il S tiA] lf ^Sj-fe £-^5] 5.; 
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#7l ^ lt1\o}E] a] # 7 ] *ll 2^S[o]b\ iisa ^Isl- fee] 

cf^ 7 fl^ ^e^w. liAj^f ii-^*]-fe ^7fl^ I^^IJ: 

^-71 4^ 7 fl^ ^M*. ^Aljr Z^-Z^l ^7]£H, ^l^fe *1 
CflolE^l- ^*mSL5L ^ $\x\f>\±r tK^flsl *ll lHfl^lsls.; 

Cll^Bil- *l#*Rr 22fl^is)s; * 

^"^H #71 2Efl^l *}#^ 3HEil- ^Als> 

^, #71 ^A]^ HW3# -g^Hl 31 °1 El tt1iE}-Ojo.5L ^*Rr #^JL« ^P" 
«l*Rr 3# ^-2-5. *>fe 0>£^ D112.S1 #*1. 
[3^8" 14] 

#^ #^1^1 ^7} 6)1 ^-7]S\o] c-fl ol e) # 

Sh£*ll nliael ^Hl &oh, 

^-¥-°lH ^^^fe *1] HHMeJ iS^a Aljrofl -g-^-s}^ Aj- 7 j ^ icflo] E ^ 

^l^H *\) lt^Jil -§-^H #7l *fl l^^ls-I- «^ 

#7l ^1 lC^olEl iMS.Ji ^Jl^ #7l ^1 2^1 olEj iE^u Aj^s. 
2^3H 4^7fl^l iS£H ^Aljr-g. Cf^7fl5l iE^ti. ^Aljr 
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^7] CK-7flS} ^H^U. I^JI; ^ofl ^7l^O^ > ^ 7 fl^ A] 

^7] ^ 1^*13^ #?^JL!- *i^Hr 2fl 2Efl^3lS-; ^ 

^■71 2fl 2#^^1 -§-^H #71 211 2Hfl^l S|S.5l #^^^1" ^AHl C-ll 

[^^J- 15] 

tiV^xii ^ls-el 5a°H, 

^33x7 211 l^l^lBl il^H Al^ofl -g-^H ^71 211 13HE1 
^rtt 211 2clHE.i ^E^tLA]^^- 2fl 1-g-^rSlS; 

si^h 2ii i#^s<hi -§-#*h ^-7i 2ii i#^rijl# 

*ll 2#^3l# #3*Rr 211 2^51 3_; 

^T7) 211 l^H^I iSiW A13121- #7l 211 2CJlolE] AE^a fee} 

4-^r 711^1 ilSa ^^Rr 4^7fl«l ilM ^AlJL 

^■^sls; 

^"71 Cf^7flSl ^^OjL Zj-^H ^7l5l^ Cf^flSl A] 

ciloiEil- ^}^o S zl-zl- sfl^Kr rf^7fl5l ^11 lEfl^lsls; 
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^■71 cf^r^fl^ x^o)^\ ^d\)X\ Jl^o.JL c-flojEil- 2fl*l*> 

*r4>*H 2fi*l*Hr ^7fl^ *fl 2Efl^5lS.; ^ 
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Cose I 



Case II 



acceptable timing variation 
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PDSbl 

POSbOb 
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PDSbOb 
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ISl 4] 



PDSbO • 
PDSbV 
PDSO- 
PDSV 
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